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UNET __TLV/PIR
FMEa wo, | B-1.6.4 SHUTTLE CCTV OWG MO. _ 7pOdE19-586-5087
CRIFICAL ETEMS L1ST " 200830542
CRITICALTTY _ 272 : SIEEY __1__  OF 9
TAFLIVE NODE AHD ' FAILLRE EFFECT
CAUSE dH END ITEH ] RATIOHALE FOR ACCEPIARCE
1ris Timit switch fails or shorted. | Unsble bo contrel the PESIGH EESTURES

opening of the Tens fris.
The 1¥(/Lens Assemtly is comprlzed of 16 elwctrical subasaenblizs; 13 subasasoblies

: i ] are RCA Astrs dezigned and Jabricated using stardard printed-circuit board type ot
iviteh Failure Loss of misgian critical Cooftruckign. ' The remaining thres assamhklves, high voliage power supply, aacillator,
Camera vided. and steapper motors, are vendor supplied Compenents which have bhegn specified and
purchased according to RCA Specification Control Drawiags {SCDe] preparsd by wagl-
nearing and reliabidicy assorance. Jpecificallopns par the 5C0 are prepared to
eslal'l?:h tha decige, performance. test, qualification, and ascceptance requirements
for a procured piece of equipment.

Parts, wmaterbals, processes, and design guldellnes for the Shutble CCTV progrim are
specifled bn accordante wilh ACA 2205503, This documeat deflnes the program reguire-
wents For selactlon amd cantral of EEE parts. Ta the maxinom ectent, and fonslstent
with availabillty, a1l paris Rave baen salacked From ailitary tpeciflicatione sl the
JAN Tevel, a5 a minimun. 1w addition tn the overall selaction criteria, 1 subsel of
geheral purpose preferred parts haz: baen #ofiaed by Lthic docomeatl and Lhe ROA Goavern-
_nenk Sysieas Mwision Siandard Pards List. 0a the case of the (HO5 and TIL family af
micracircuiks, devites 4re screened amd tested ko the HIL-5TD-883C equlwvalent aad
pracures wiger the designatlons of HI-REL/3W] and SKC 54L5 fron RCA-550 and Texas
Instvuments Corp, vadpctivaly., Parts not #ncloded in the above dofumentc have bewn
used in the desige ondy after & nanitandard item agproval form (HSLAF) has basn pre-
pared, submiiled to Raliabilily Asswrance I'.'r;g'innring {RAE| and approwed for usé in
the specific applicatbonds) delined im the HIIAF by HASA-DSC,

Worst-Case Clrowit dnalyses have been perforned amd decsmented for all circuit
designs Lo demonstrate Lhat sul Ficienl apevaling marging exist for a11 oeperaling
cordi Liwps. Tha analysis was worst case-in Lhat Lhe value for sach of Lhe variable
paranstars was set to limits 1hak will #rvive the sukpul 10 a mavimwn (or sinioom).

A component a;pliu{inn review aml andlysis was conducted 10 werify thal the applied
aire1s an sach piace park by the {emparaturs exivemes identified wlih savirommental
gualiFicalion testing does nol ewcesd the stress derabing values YdenbtiFiad in RCA
2205503,

In addikian, an objeclive examination of the design was perfermsd Lbrough a POR and
(DR Lo verify Uhat the TVC/lens asseably met specificition and coniractual requi re=
meats,
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REWISED 14-14-05

§.1.04 WIT _ JCY/HA .
THEA HO. — SINTELE CLTY WG M. Fro4n] 9-S06 -S04/
CALFICAL ETEHS LIST 394520502

"CRITICALITY 272

SHEET 2 “OF __ 9§ _

FA[LLURE MOOE AND
CALISE

FATLUAE EFFECY
04 ERD 1TEH

RATIORALE FOR A LEPTANCE

Irig Vimik swlbeh Fails ar sharted.

L
twiteh Failure

Unable Lp coatrol bhe
apening of Lhe leny iriy.

Horsk Cases:
Locs of wission crildeal
canera vises.

RESIGH FEATUBES

The general arrangamsnk «f the Tens assembly is to provide am kntegrated housing,
wotor, and clreolt board packege which can stcommodate various commerclally ava?iatﬂe
Yeases, Enphasis |s placed oa ac¢cessikiliiy of the leas, Lyt drive Companenks, srd
Hoit staops. Cosponents within the Veas assembly Rave been nodularized, sarviag both
kb HLA, LLA, and HLA Aszsmbliex.

Tha lgns hovsing structure 46 A onea-piaca casting designed to winimizy mackiniag and
fmvlle @ rugged o imensignally stabTe m-uutin? for the ppulcal congouents. The housing
L in Lhe forms ol & right aagle.  The vertical member baterfaces with ke front surface
of the carera aad Lhe g'rinnta'l waber jupporis the drive molors os Lhe upper surface
with the Tens function circwil Bodrds {8 & tavily on the srderside.

Funckion Drive Irai

The irls, zoom, #nd focus drives srve bidantizal in concept; the anly difference is the
lewer gear vatio in the 1vis trais to provide the 2.B-gecord 4nd-i0-end Lravel capa-
bility necessary For bhe ALC aparaklon.

The tavle [(on nest page) shows tha drive train parameters with averall torgue sargina
far the three lems functions.

The motorfgaar hasds are sountad on the Teas housing raiher than o the leas, ko permil
the desired lens isterchangeabilily For the Shutkbe mission with sinirua fepact on Lhe
acbual lanses,

Varlaus Lypes of molors were consi{dered For thit applicatlen, beading of F size, power,
weighl, costrol-circoilb complexity, command upallrltv. and qualifbcation stalus. Tha
brushléss and sitapper—motor types Fit the packaga and power requlrements, the latber
being grefurved becausa of its siaplicity, ralbablbity, and space-quallfhed Stakus.
The salectes stepper motar (a svze-8, Almico-9 pl:ll-l-l{ll:i, pErNanant-aagiet Stappor)
i3 mated with a spur train gaarhead. Bolh wnits are manofaciured by Honado Mater Co.
A AB-diamotral-plich {48-DP) spur gear on the gearhead output shaft neshes diractly
wilh tha gears which are & park of Lhe zuum, focus, and Iris riey Junctions om Lhe
lens gear.
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frea . _ 5184
CALTICALITY _ 272

SHUTTLE CCTV

CRETICAL ITEMS LIST

UNTT  _ TIVAHLA
Owl KO,
_szlt&ug:m

SHEET 3 aF

FAILLAE HOOE AlO
CAUSE

FAILLAE EFFECT
OH_END ITEH

Iris limit switch fails or shorted.

Switch failure

&i166/

Inabilily Le coniral
focus, zoom, er irks,

Lass of li;iium critical
cavera video.

_ BATIOWALE FOR ACCEPIANCE
DESIEN FEATIRES
LEWS DRIVE TRAIMN PARAHETERS
Timg Epd=] [nput loss Hll.
Drivef Compoaent | Fraval to-End [Torque [Ratia No. [Efficiency|Torque |Torque
(degreesh|{seconds)floz=-isljor Teath {El tox-in) | faz-in)
Hotor - - - - qa.27
Gearhead 0.27 781 i LY ] 3.4
Zoam _ ] &.6
Grarhedd :
Juipul Gear 5.4 sd 2.2 | 52.8
o4
Lena Gear 156 10.0
Tarque Margin
5.2:1;
Hitor - - - - 027
Gearkead 0.2y 48 Pl 2.6 | 19,3
Facus 282 5
Gearhean
Dutput Goar 10,13 50 1.3 | 0.0
96
Lans fear 156 .4
farque Hargin
LH|
Hokor - - - - G.2r
Gigarhead 8.7 a8 : 0 ad 2.6 7 1D.3
Iris 0% 2.8
Gearhead
Oulpisk Gaar 1.3 L1 .3 [ 0.8
% -
Lens Gear 156 5.0
Targue Margim
6:1
|
5712
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FHEA M. 511.5.4

CRITICALITY 252

REVISED MD-i4-86&

SHUNTLE CCTv
CRITICAL TNEMS LIST

GHIT _ TOW/MLA
BHG 0. _{294819-306.508
S TT T F T

SHEET _ 49 ﬂ; 3

TATHE HODE AND
LAUSE

FAILLRE EFFECT
o EHO ITEY

RATIOMWALE FOR ACCEPTANCE

Irig Viwil ywitch fails or shartad

MLA
Swikch failure

L 1L

Isabls to contral Ehe
openiag of the lana Irbs.

Lovs of misslon critical
camara viden.

{RALIFICATION JEST

For Qualificakion Tost Flow, see fahln 2 located at Lhe fronl of this snak.

RTT



REVISED VO-14-86 .

: WRIT _TCv/ma
HEA Wp. 5164 SHUTILE €0V DNG 880.  _ 7294810-50p-L0R7
FHEA W CRITICAL JTEMS LEST 2594928502

CRITICALITY g SHEET 5 ar 1

FATLLAE HIDE AND FAILIRE EFFECT
LTAUSE OH Exb ITEH RATICAALE TOR ACCEPTANCE

Irls Vimit switch fal¥s or shorted, | Unable ko contrsl the ALCEPTAMCE JEST
apeniag ol the Tens irls,

The CLIV syslans' TYCAHLA i5 subjeciad directly, without vikratios isolators which

Hid Marst Cacg! might be wsed in their pormal Installatien, ta Lhe fodlening Lesting;

Swilch failure Less of misslen critical )

camers vidao. & Vitralion: 20804z 1 dB/Dgi-cise (rom 0.01 &2z
BO-350 Hz: 0.04 &“/Hx

350-750 Hr: -1 a8/ 0 Oz i-sVope

Tail Duralion: | Hénele per Axzis

Tesl Level: 6.1 Grus

* Tharmal Yacwwm; In a pressure of (P Torr, tha tempersture shall be as
follaws:

125" F: Time tp stablize eguipment plur 1 hour
25" F: Vime Lo stabliee equipment plus 1 hour
125" F: Tiwe Lo stablize equipment plus 1 hour

The TWL/HLA nay nod heve been subiecied to the vacuum conditian.
for Acceptance Test Flow, see Table b Yocaked al the Fronl ¢f bhis beak.

OPERATIONAL TEST

In order Lo wecify Vhat CLTY componeals are operational, & test nust verify the
health of a1l the commaad related companenis From Lhe PHS JA7AN) pane] swilch,
through the RCU, throwgh the sync Vimes bo Lhe {omerasPTU, tn the CamerasPTV cemmand
detpder. The test musl alse verify the camera's abillty to preduce videa, tha VSU's
ability ko route widea, and the moniter's abilitly tu display vides, & similar test
would ge performed to verdfy the MM cammand palr;.

fre-launch os Orbiter Test/in-Flight Fesi

1. Power CCTY Spsiem.

2. ¥ia the MHS panel, zeVect a wonltor as destinablion and Ehe cenera urder
fest iy ssurce.

3. Send “Cane¢ra Puwer @n® tonmand from PHS panel.

4. Sebect "Exteraal Sync* op monilbar.

5. Dbserve vidap displayed on mamitor. Hole that §F video us momilor s

synchronized {4.e.. stable raster) then ihis indicates thal the camera

{s recedving compasite synt from the RCU and that lhe cacers is produsisg

spnchronized videw.

Sand Pan, TINE, Forus, Zoom, OLR, AMD Games cemmands aad visually {eithar

ria the monilur or direct observatlon) werify operakbion.

Seleri downlink as destination and camera under Lest as source.

Dbserve wides routed Lo downlink,

Send “Lanera Power OFI" comnand via PHS panel,

Repeat Steps 3 thrauyh 9 cacepl 153¢F Comuwnads via Lhe MIH comnand path.

DI LAE 574 thiy proves thad the CCTV equipment 13 apevational .

s
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REVISED 111-144

6.1.8.4 UNIT
FHEA HO. - 1.8 : SHUFTLE CCTV OHG M), _ I394819-S06-S50H/
CHIFICAL ITEHS LIST —22h4a20-502
CRIEILALETY e SHEET __ 6 = O _ 9
FAILURE HODE AHD FALLURE EFFECT
: CAUSE Od EWD [TEM EATEOMYLE FOR ACCEFTAMCE
Iriz linit switch fails #r shorted, | Unable Lo control the QASTHSPECTIIN .

apening af bhe leas Ivis,
' Frocurpaenl Coplrnl - The DWAHLA EEE Party and havdwars iless are pracured From

Hl.]ll Korst Case: appraved vendary amdt suppliers whe mest bhe raguiremenks set forih in (he CCIV
Switch failwre ) Losy of missian critical iontract and Quatity Man Work Statemeat dW5-ZR93170).  Resident OCAS pessonnel
: camera videa. revigw all procyrpment documents to establish the need For GSI on selecked parts
IPAL 517}.

L

Incomlng Inspection and Starage - Incoming {lualivy inspections are made on all
received makerlals and parts. Resulbs are recorded hy 1ot and retaloed in Fllg by
drawing and conkesl mmebers for future relevence and Etraceability. Al EEE partx
dre sybjected 14 incaming dcceplance tests as called far in Pal 515 - Incoming
Inspection ¥est [nstructhoms. lacomiag flight parts are further processed in
sccordence with RCA 1846684 - Preconditioning and Acceptance Aequiremenls for
Flectranic Parts, with the evception that I]Pz and PI4D kasting s nat perfermed.
Mechanical items are isspacted par PAL 316 - lacoming Inspectisn Inslrucklens for
machanical itams, PAL 305 - [aconing Quality Cantrel Inspection lastructios, and
PAl €12 — Procedord For Peocessing cl]nll:l;lnlrn_; or Purchated Parts Designated for Flight
Usie. Accepled ilens ace dolivered to Halevial Conkrallad Stores and rataised wnder
specified conditiens walil Fabricatlon is requirsd. Moa-comforming materials are
hald For Malerial Review Bpard (HRE) dispssition. {PAI-307, PRI IQC-511.)

- Frior to the start of MLA bpard assenbly. all items ara
werified Lo te Correcl by steck rounw persannel, as the ikens are accumulaced ka
Farm & hik. The ilems sre varified again by the pparator who asemubles the kil By
cheching againsd Lke as—bwiTt-parts-list [ABPLF. DCAS Mandatory Lnspecrisn Points
are desigaated far 211 printed circwil, wire wrap and walded wira boards, plus
harness cannaclors for saldecing wirkag, crimping, salder splices and qualily
wickmanship prior ta codting of the cempansnt side of Boards and slesviag of
harnassas,

HLA Suards

) Specilic Instructions are given in assembly drawing nates aod applicable dacuments
catled oul in tha fabrication procédure snd record (FRR-2303808% and Parks Lisk

PL Z30708R. These incluse wire comnection Vhat 2295302, Notes - wide angle roam

Tane assy 2303191, Process Standard - banding staking, potling, encapsulating

:ﬁgﬂg;g Specification - Urethand proleclive coatiag 27B0B7T and Workmaathip Spec




REVISED 10-14-%

FHEA M. G6.1.564

CHITICALITY a2

LT T{NJHLA

SHUTTLE CLTY D%t M. -
CRITICAL 1TEHS LIS

SHEE( : aF 5

FAILURE HODE AWD

FATLURE EFFECY
O EHD TTEN

RATIONAIE FOR ACCEPTANCE

Iris Timit switch fails er shoried.

HLA
Switch faklure

D1hBRE

Unable to conkrol the
opening of the lans bris.

Loss of mi;sinn critircal
campra video.

OAZIASPECTIIN {Tomt inued)

H]_ﬂ_ﬂﬁ_m_]{_gnj_[qﬂ, - An opes box test is performed per TP-1T-2307008, Acceptance Tesk
por TP-AT-2107080. FMorques are specilled and witnessed, traceabdlity nusbars are recorde
aml ¢alibrated foels are checksd prior ke wse. RCA fuality and BCAS inspections are
perlarmed at the completian of specified FMR operalions is accordance wikh PAL 284,
FAI-E?S, PAL-217 and PAI-40Z2. OCAS persense] mituess WA Builan-op and critical
iorguiag.

IVE/M A — After 3 TWOCAMA have been bested indlvidualtly, they are makted and

a final acceptaace test is performed per TP-AR-229980Y9, including vibration and
thermal vacumn envirgameats. ACA and DLAS personnel monilor these tests and revies
Lhe acceplance btesi datasresulis. These personned also inspect alter all repair,
rendrk and retesi.

Preparation {or Shlpnent « The TVC and MLA are saparakad prior to shipmeat afler
fabrication and Llesking is complete. Each is packaped accarding o CCIV Leteer B0
and 2280746, Provess standard For Packaging and Handling guidalines. All ralatsd
dosumewiatlian including assemedy drawings, Farts Lisy, ABFL, Tesk Data, #ac,, 5
gqathersd and held im 4 documcatation foldar ascigaed spacifically ps pach assemhly,
This dalder is retained for referesce. An EIDP ?: prepared Far edch assemhly Wn
accavidanie wilh Lhe requiresentc of WS-2593126. ACA QC and OCAS personnal wilness
crating, packaging, packing, and éaarking, 2nd review the EIDP for cospleteness sad
ACEwrdly .

576
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REVISED 18-14-3&

5.1.0.4 ] " WIT _TCYAHLSY L
FHEA M. i SHUTILE CETY DG WO, __ 2294819506508
CHITICAL IT7EmS LISKH _LEPH2D-H2
CRITICALLTY 252 : SHEET __ 8 oF 5
FATLURE MOOE AND FAILLURE EFFECT |
. CAUSE 0N END [IEH RATIONALE FOE ACCEPYANCE
Eris Dlimit switch falls or shorted. | Unable Lo coatral Lhe FAILURE H1%TORY

apaming of the lens kris.
MOHE .

HMLA Horsi Case: |
Suitch failurse Lozt of wissioa criklcal
. - camera vldea.

- r Foa o



AEVISED 1D-N4-86

ea ng, 5184

LRITICALITY P

SHUTTLE CCTV
CRETICAL [TEHS L15Y

FALLURE HODE AND
CRUSE

FAILURE ETFECY
O FHD IVEH

Irls Yimit swikchk fails ar shorted.

MLA
Switch failure

Jieak

tnabls Lo control the
openiag of the lens 1ris.

T _
Lass of missiom ¢riklcad

Camera vides,

DPERATIONAL EFFECTS

RATIOMALE FIR ACCEPTAWCE

inss of video. Possible Voss of wajor misgion objectives due bo Tost of RHS caaeras

or olher required Coméras.

CRLH ALTION:

If pessib¥e. contloue RHS operations viimg altermokive whswal cwes.

LEEN_FRALNING

Crew should be Lrained to wse possibly altematives Lo CCTY.

HIS3I0M [OHITEATHE

Wnere passible, procedurgs skould be designed 5o they £an be accomplished wiEhsuk

(A L
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